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(54) INSTRUMENT AND METHOD FOR MEASURING ATTITUDE OF OBJECT, 
ATTITUDE CONTROLLER. AND DEVICE FOR INSPECTING SURFACE OF 
OBJECT 
(57)Abstract 

PURPOSE: To measure the tilted amount of a surface 
having no specific shape with high accuracy by 
providing an object holding means which holds an 
object having an optical coherent surface against an 
optical reference surface, optical interference fringe 
picture taking means, tilted amount calculating means, 
etc. 

CONSTITUTION: A magnetic head chip is put in the 
pocket of a head carrying tray 10 with its floating 
surface on the top side and the tray 10 is fixed on a 
stage 1 7 with six degrees of freedom. The video of the 
magnetic head in the tray 10 is taken with a CCD 
camera 9 as an optical interference fringe picture 
through an objective lens system 7 incorporating an 
interference optical system and the picture signal of the camera 9 is sent to a 
picture processor 1 1 . The processor 1 1 calculates the spatial frequencies of 
interference fringes in X-and Y-directions contained in the interference fringe 
picture and an central processing unit 1 2 calculates the controlled variable of each 
stage. Then an X-stage 1 and Z-stage 5 are moved so that the spatial position of 
the specific part of the magnetic head caught by the lens system 7 can be 
maintained by compensating, for example, the movement of a tilt X-stage 3 from 
the controlled variable. 
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(2) 



*#B3¥8 -8 6 6 3 1 



*«*¥T;3M«B«<D««*Bi:. BBSfifcB*^ 

»«li*a)3BJ^«<blca-^t^■CBJE»S(o^^^E**#lH 

h*»i=feitftat*^F»«iiii«a)aa«<bic*^L^Tiw 

E«Bcoii(rE#3*#BBi::*rt-4^;u hg^^ast* 4* 

£ 5 f c «g« s « t <*> t? & 4 c t t r * »** 

<DB»B£SB. 

4 £ 1 <D3fc?T»ltBa * S« U ( a ) 

wem 1 (Dft^Tmmm&amm&itizm^^xm i a> 

»»*JH*«£#*>. (/\) BBSBJ:lHrB%¥#BB 

£:<0«»«^Uh36»£fcMU (-) iWE^ffi^ffrE 
**#Hffif=»*r * » 2 4>jfe¥?»IRB*£BB U 

(*) lffE*2 0)**^F*l«B«(7)]HiaE*{blw*r5l^T 
K2 0>lfta^jUh***ift. (^) 3Rto6*tfclWEKl 
fcJ:^2^fj|, h«l=*r5l*TimEaBa>mE3te 

[R**4] 3fe3S<t. £¥*BBJ:« tt%¥#BBC:tt 
UT3ft¥7»t£«^rSB«*r 
B l=»"T 4ffl** M^VU H5»*<KH-(f # 4 J: 5 fc«»-T 

nrB%aii=j:«mrESB(D%¥*B 
5fe^ z p^^l^«<0]SJ^^b^cs^L^TB^^Ea®<7)l^IE3t 

¥#BBlc*hr*^U h«^3ftli-r4^;u h«Jt£tJ3M£ 

<t. J^t^^$nfcl^IE5 1 ;^hSlcs-^l^TB^rE ! fel<*cos^ 
«1iri*a£l»tl«iSB. 

[R*4(5] ttE*M*BB«ft¥&(4. mJEta#<7>^;u 
h36***JE-r4Bl=lBrE*B±<7>1*S(7)«tta)ttBS 

31 4 IcEKaftttiDSBttHN&B. 
[R#*6] £ G>(c. OTESB0)Bfimtt$tttt'4-£B 
^«««as*at. «US*4xfc«rEB^»«lr»^LxT 
WEtt«*(D(ftBS«IWT«1*l*{4B*l»^SI:i: *«?l-C 

^^c<t *r «h#* 4 * fci* 5 (ce«©«h*o> 

[»*«7] ffiE»«*«tt*e»fciBE*ffi±a>B^1* 
B**t;BB*»B-r4t<7>Tffty. ffiEBJ&ftttttffi 
^«l*WEH^»«*#t;B«/i^B^»a**ttS-rs 



[R##8] mTEfi&¥-fS:l4. *rE*;*#w!ffi£ll4*; 
<D*^M*B*iWE«B*«4*(D«^M*B«tAt 

Bft*«»l=fca^TllffEB»1»«*^t?B«*»«r& 

t<DTrfc£ Z t * ttBfT 4R *H7 lCEt£<7)fti*(D^ 

4 C <t -T 4R#JI 4-8 <Dl^*iAM::E«<Dl» 

i*a)*»*IWJ6Bo 

[«*ai o] mE*ai*. *fe**fcfi^*e*$* 
£*■ ^ m 1 co^is i **fi* * is£-r 4 s 2 a> #as £ ^ 

b^^Cd: £*$8fc<b r &H *a 4 - 8 (DL^-r+tAMcEB 
(OMffcDfiBMBttB^ 

cw*a 1 1 1 WE***. #^;im«b*<d««hsi:: 

l4#fe3te*fc(4*i|lfe#£*£U HftM«tfk$£t;Btt 
SBBWf f =tt#*ft * s*±r 4 tf> fc 4 C £ 

411 *H4 ~ 8 0)L^-r*LAMcEKa)«l#<ft»*«l» 

M*«1 2] R3R4Il«/b(i2f=EBa)«B»fl!>«BB 

sgit, «B#«B<z>aaE¥«t*«x.Ttt*ci$i# 

«&r«MtSBa>tt£SB. 
[R3U«1 3) H*«4-1 1 <Dl^r*L3&x|CE«<0*ft: 

C t «ttB£r «ttf*8B<DttSSB. 

[0001] 

^^o^fc^g. ca>«9ffa)jeBa)B£ttBa>B£tt«(= 

»^^r**OB»*«|«l-*-*BBi3*tf^*«ifl:<D 
BB«»ttB«Bilfe1lB»SB<0ttKttBI=H-r«. 

[0 0 0 2] 

WB**Lfcj*-hB<D«B^«S**^»Sffll^rBa-r 
ftlctt. SiBlcBfitStii^aMftDBWSiarcJso 

/££;ft4T#*B>b<S^ 

<3S:**T?»***3EL. COttffl-eaMtJEc-BBSS- 
[0 O 0 3] *fc % #f|a¥4- 1 7 7 1 0 8-^BlC 

[0004] CO^Ii, B 1 0 Cjntci: 3 &B»2 

^t'V^'Dl 0 1 aW^hlt S^0)I«C>tti 
i ^F*«l<DlljiattB<Z)r*i.Jt A X 2 J: y sRATl**. 

[0005] t^L^A<t>. »to)|«(:«t4HB-e 

It. l>t^"C(4^«BS36<^F*Srz<i:4Ct35<fcofc. * 
fc, ^*;-MS<Da»^b*H»r*BHt3SoT^fco 



(3) 



^i¥8-8 6 6 3 1 



[0006] *fc»#<z>8Mff-t?(i. M^«3b<fflffi-c* 
•<OftffiiEi<lll§affi-efc4Zi:36^*i?fcy % 

a<i *J5i±aant?s-6fctf)rztt, *<&K«s*<^»*jB 

[0 0 0 7] 

Sftlt. ±fi<£XO>nBA£flKI ! fU JfttttttSBfiMft 
[0 0 0 8] *fc. **B^CDSI|^@M(*. £<D«<i:«ffi 

[0009] *fc % *^^<D53iJco@Wli, ±E0)*5<i: 

*(DlI$fef1- ^SiStlM « c t f::£)£ 0 
[0 0 1 o] 

[0 0 1 1] ««na>tt(«;a>4&»»£ft1Ka. 

l=«fc*rWE«ffi<D**»!!SHf3»^4**T*«IiI«a) 
£^TffiE»ffia>ffiE3ft¥»Bffif=»r4^U 

jraif*^;uh«jWi*«i:e«|jLra*ci:t»«fc 

[0012] *fc % *XH0tt{*a£9»»s&sa&£ 
LL^»«ii. WE^^hMJtai^aiiftftcDartfca)^^ 

E«ffi<DTOE***HSarc»-r-&^;u H«£«ffl-r**> 
<Dt?»y. mEttffft}«^aid:tt»a)mESS0) 
»E**#naffif=»r**»»^;u nw«it«i 

[0 0 13] *5g^(Dtt«:a)«»;H£*5S(*. 
4»ia)ft¥f»«M*l*L, (a) fTEmi^3t 

C/\) ffiESB£iraE3fc¥#KB£<0ffi&tt7- 

iUh^^lL, (-) mESS<DimE%¥#flS9(c 



S-r-SJBa^Jt^aMBWASIBflfcL. (*) fltJEm2 

h*£#*K (^) *tf>t»*tfcmE*i *>*tf*2<Di6 

»^JU hM(rSo*t>r mE8B<DmE5tt¥#P.BI=»-r 
[0 0 14] *fc % ««ma)M»(OfiK«lliPttBli. 3tt 

*is-raB*»r****imE**#wffii=»-r*«» 
WE**rc<fe«wE«ffia>**#Haffiiz»-r4*^ 

T»*BflW!>tMfc*R£:. »«3Ftifc«**T*«HI« 

(D^S^^bfcSoa>TB5Eaci^mlE^#ffBS[c^-r 

b5E^;u h*lc*-5txriHE«l«:a)§6»*«iai-r 4*» 

[0015] *f&m<MM*<D&9mm&m<D»& 
LlMBHHi. fl(IEfe{*£i»«ft#&(** «E*rf*(D*;u 

K^»^^Mt-^^(cfiEaDi±^^<oai{i(7)i4M^ 

[0 0 16] *fc. *«H<Dfttta>«»HttttS<Dff£ 
LlMB*l*. S&lc. ffrBSB<0BXmtt«tttti4-«B 

au*4xfcinrEB»»«r=»^t^r 

WE*fl:a>tt«S»(W-r*»(ttt««l»P*«i: SBier 

6 I=»*LIMM§I*. WEWl*«l4aF& 
l=TltE*B±OB»»«S*t?B«S««-r4tia)-Cft 

y. wrEB^»«aas*a«4WEB^»«**t;®«^ 

[00 1 7] 4:«nO)«9ft(D«K«|»SEBa>$& 
(c»*L^tt«(*. ME®«^ai4. «rE*^»BBS 
*«*0>»*«»»*tWEaB*B««a)**W*» 
*tA<*ft*«ffli=i3^rWEB©1#«S#t;®«*» 

[0 0 18] *36MO)1*«:<D3?»«l»36«a)»* 

[0019] **wo>«5i*:a>**fiii|»SBa)»* 
LlMB«f4, OTE#Sil4. *ft**fcl4»*fe***£ 

-r *s i o-ftm t *£-r *s 2 <D%Mt& & 

[0020] ^tc. **wo>i»i*<?5«»«yw3S«a)»* 

[002 i] *«wo)tt«S3a)ttigii». ± 

E<Dcfc3**#<D*»BSS8«fc, »f*aB<Wltt*» 



(4) 



»BB¥ 8-8 66 3 1 



[0022] &tz. *mm<Dtoto&m<D#&mma>m<D 
[0023] *3zm<DfaK<D&&7Mm&a.t$&v&9im 

BBO)**#Wffilc»-r***T*«ll«S««L. CCD 

H&^^tb-r ^> C <t \z£ oT ttttaBO^U hS£;l«l 

st^o #£L<i4. ccDcfe^Jsaa^ttftaa 

£«*#BB<D«»tt^U h*»*MLfc*ffi-e*36 

[0024] c<Dj:5fc**^*«B«i4, 
*(*(DaffiicDr^«tt<o* <*ft3te*f::i4«*ft*) £ 

tibWo d 5 L"C»£;h5!H»f4* *0>T*f=J:4 
[0 0 2 5] C<Dt* % tzbtt* prT»tt<D*(Z)*iD 

U 4$5i*a@. •Bffifc*5u£tt 3 FB-Cttl^t$*fc 

[0 0 2 6] C<O0ttO>X¥#RIBI=M-r«ll« (C*L 

an 0 = A/2LfcJ:tf0 = arctan (f 
A/2) t&mZH&o *fc. ta<*Oi£iS3fc Lfr 
11 p (i t a n 6 = A/Lfc,fctfe = a ret a 
n ( f A) tftS, 

[0 0 2 7] iE<D*5ttBglC*o-Cl«*affia>*JU 

BS«l:y«l*nUfc<i:&I<. ttH**BI4JtefilS»::«l*-C I* 
<£> ft * i c « r i \ti (0 v fc « z t *<« s t? £ * o 

[0 0 2 8] CCDt^C0ll^O^tt:a®<7)^^(*1$!l(*a 



[0 0 2 9] «:fc\ C(D^^SSili«<D±lieic^/co 

[0 0 3 0] CC-e#*#HBS£l*. **A^(Dfi«* 

(«a<DH3<DJ:5ft***<D«*«:i:) • C<Di#^l4 
«¥#HBS^iEflni=tt«a)SBS«0!>«fli«i:ttai=fe 

*tc«)»«<i:tt«i=***^#iiaBicaL-cai36-r* 
[0031] *fc. ^a>*5<c*T***±*-fr«fctf> 
**J)^r<6 tor* 4 zzvm&Jttl* 

*a>»«iBB«j&<*'C>»*a> 1/50 o^ato^^ti 
t*»«Bi=**«©**»»B«fcfl!)«3&<^ay** 

ftftS*iStfi«JIt LTI4. L/— 9 s . LED. Bfe 

[0 0 3 2] *fc. *«fi%t(4%a>sKftlBB«A^'& 
;£Aa>1/500kUh1/1 0*atO)3ftS»-r o COcfc 
5ft*(4**#BBS«4*(0**»*»*t»«:aB 

#B<Z)^^h«A<**L^»^r4, 

[c^4*mft3t^fflu^^c7)7^)<^^?^LL^o ca>cfc3«:*at 
its t^-f^ <om^t>^t <f t L 

*f*B±<«ICTaM«*»J:3t^-6ii*fci4. X0)XA 

icrogA^'k;*:^ 1/2 o oja± i /3 o*arefc* 



(5) 



6 6 3 1 



m £ 8 & t &f*a® £ IS £ * M 

[0033] *%^o«g{«a)^««»SSii. liSofe 

f4, C^;Uh«A«0<D5S«i*« («*«SB3&<**# 
BBtlSlSsMTfcft*) £ o lc«H L . ca>ttffl-e»W 

[0 0 3 4] *fc % J:Ea>*5<i:*«a)«»(DfMW*fT 
fc<fctf Yfc£a>2-30>atitt*iai) o>3»iaif=-3t^rH 

[0 0 3 5] fctitf, tt*0>flm¥S3b<B2lZ^Lfe 

*«l BIe* BttB (Xfc^tfY) ^lS]«K)fc£ 

IMA*» (Z$fc. ca>«mA0|»£H-<fctt4. ) Jsft 

(4. ^;uhx»*fcr*^;uhY*li (H-c?x*fii*fc(*Y 

vt±lfX*l^ «B#«ffi<Dl»3e«tt3b<X35r|nl*fcttY*lfil 

ca>EH£a»ic<fey»sffltt3£i<*»-r*ffi«*x. yjs 
.fetf z^ft(coL^"cvf^»«lLr*ll«■r*a)^»*Ll^• 

^iUhX»fcl=l!8-r45ca)tt«^0O a>t# 

B©1*ffifflat^;U hX«lt<3!)Z*iai<Dtt11(0fi* r <t 
-Tit, ZIB^fan:: 

rcos0O/cos (00+50)— r 
r [ s i n (00 + <5 0) - s i n 00 1 

£<, h Y»fcSia]ico^T*HttT?fc«o c5 

y. J:IB(D8+jr3«ir»iz|BS*4x3S:L^ 
[0 0 3 6] ^<*<7>il&Srt<7)ftS£#^Tf!5« 



n»»«*ttuir«*ai:LT:i*. «»xai=j:yft» 

Lfc***ffiO)iB«S2tt<bLfc2ttlB«<Dft/»^. » 

rsi<D«#&^<7)aas, «3ftB«4>T?Bfl2*<D*<o<D«« 

^>y-V>. «;*iB«<©ajt«aSXj3J:tf Y-ttL-PtiO) 
L fcSK ^ P ? r -f Sil^utft <hf 

&«»^i4. 36^*i3a©»«(7>*ae*35<ws<z)tfcy 

[0037] ftjs % ±ffia>*3&n«m«£«*.4fcafr 
a>tt(*affi<z>B«iA* ^uh*a>«tta>fcfcrcm*fc# 

^&srfB<7>li«^f££m^T^<^o BAM** 
£iSx « t SI43fe¥^#MB«<D^;««V 4X±U%> 

y. **T*«ia«*»*a)i:Bi:**»izj3^r** 

a)tiai:*^(Cj3l^T. **#BBS«**0)*^W 

i mess ««« %a>5tt9n3tt» s t 3&<k«: «*k 

¥f»«Bft««¥*RB^1fe{«:SBa>ffi«tnftX$« 

tl=«kyT»«0)IB»*«»-r«Ci:l=J:ort,, 
[0 0 3 8] *fc % «¥f»«I<l()»«^:»a)3t»^: 

LT^<tl>c C*Lf=cfcy**L^tia)BM(c»-r4f»IH* 
^fa-T^<!:P]0#lc. ftif*i©I«SJ:yi!j!Il;»5C 

-r;u^*3E«r4cti=<fey, *fe**fc(4«*fefta3 

[0039] *9BR0)«!lit:ftB(DttS%B(4. -t 



(6) 



*#F*a¥8-8 6 6 3 1 



[0 0 4 0] Z CDmt;. *«(DttS»ftO)affi/l<fc t K 

(D^tttizw l rsis<t ft 4 * 5 i::mn*<z>«»£*iw l /■- 

tt (fctxtfO) <hft4£5l::frWL*:y. 

4o 

HgBPtt.rBg>*-^;UJ 1 995*3^20 
[0 0 4 2] *»W(Cfcl^-C. ffi«¥&<hLT(*CCD 

a/^-^i Tv<ptfM**»yatr*»<i:e.tfw-e*j: 

fcfc y . ^— 5* <D«MHtrt<B«ft c c d £ y ^ ft if *»< 

[0043] **wi=fci^r. **TaM«ij«a)H*jE 
<bicg^T^;uh©£3Ktf>4<7>il tzk?Lii* =F%m 
a>fflBB«a»****ctirj:yff3, TSMaaffiflM 

^fiii »i i=»jc-r **t?»4*6. itaiaaa-offi 
PBiaaftssRArfc^iB^ey^icjiy^^ hS£# 

[0044] *fc % a^iMBmfcoaufcf 5 — 

^®ic«feoriE«5 t ;uh*SJi:ui-r4ci:t-e#4. 
[0 0 4 5] Sfc* *3BHHi::Jsi*T. «Bi*SS(OttS^ 
Si Ltli, ttttaffi<D¥Sft^*«*£«*-r4*R 
*<»*L<m*€>*i4. Cttt,0)^^^fi<ifz 
*Tft 5 4,0)7b<<J: < „ *f»*fflt^4fl)3!i<* t>ICj;L\ 0 

/^*->T^^>y<PifroiI«ftia^<fcy*IBS' 
«ttSr44iO>T*<J:l*. 
[0 0 4 6] 

S/\-Kf^x^fflI^^ K<Z>¥£J*£a£-r4S£» 
CiSffl Lfc-SfcK«£BWir 4. 
[004 7] 0 411 ttf»*<0/\-Kf-<X^ffl»» 



^3 1(05** m— Kt 5 * *2ffii:«»LT-*<DffiK38 
l:<fcor5±t^)I$i?±®4 2*fcH A B S (A i r-B 
earing-Surface) ca>ffia>¥Eia£S l l£t"4*= 

4«fc5(=*I»-r4<03b<»*Lt^fcto. **«S«t?f4C5 

[0 0 4 8] in ni. *mmw<Dmf&&*Tmv&&o 

* KttSfll hUY 1 Q<DT#>ry m- % 5¥±ffi£±|::LT 
ElBStu hU-li6§4S$toxf-yi 7±[:I 
3££*x4o 

[0049] ^(DXf-v 1 7H S2|C^L/c6 g& 

im*5zxf-v5, z«*iaKcua"r4*i*fl)iaiK 
*(*a>BH»»-cftor. x*M5f«awuh3S»*M 

f 4gBj £ *Tft 3 h X Xf- V 3 £ cfc 1/ X tt^rSlCD 

iaiE«*i=B-<-4fti*a)niE»«-efto-c. varano)* 

;u h«^$^M-T4Sei* frft 5 h YXf-v 4 <D 
6<I0)X^— i?$Mfefctfl)-Cft4o Z 

u 7 ft ^ ft 4 »¥xa>XM t « 

BS-a-r4J:5«ia$nTl^4o ftfc\ 9l£»ft(DlS 
^ftjDfiriCjioTd Z<D6ttfiCCD7K^ • SttlCCOo 

*ftfcttffl^Bffi**i#43S:&tf. :0 0Xf-v6li 

&Xftl*. ^fr. Ztl* 6mO*T—i>lZ. X^r— 

> hP-7 1 3 <7) |g ®) K^-T/\ 1 4-ei® 

4>g l tzwmz <fc y ^sti $ n 4 / ^ux ^e- 9 1~ * y map * 

Jt*4o 

[0 0 5 0] ^»3t^^^rtiSLfc*f!feiu>X^7Sa 
Lt hU— 1 0*<Z)»K^^ K3 1 <D1tt«l*«¥T»IS 
®^<!: LTCCD*>^9fcJ:yffi7L^tl^ -^Oli^fi 
^-(i. HttffiSttl 1^tjSt>n4o CC0@^5!iS*i1 
1 ^**T*«lI«lc**4x4x*rfiJte*t/Y*|S|<DT 

X^r— i?a> hP-7 1 3^cDS&lbm-^<t • i±S 

**tt4« ftfc. ca)*]»*(zj;y. /zch^f^. 
X X ^— v 3 (7)3®) L X ytffy U >X^ 7 |z o X 

ffijL6*t-Ct^4»«^^ Ka)«fiSPtt(DfflP B 1*a>tt«S 
^■T4i:5ir. XXf- i?1 fc^tfZX^r— v 5 S51 

»*-t*-4« h Y$fii^oi>r^f5]4$-e&4 0 

[005 1 ] *fc % X*|fi|*J<i:t/Y*rp]t»*^^ Kco 
7K^73 r^lCOr^J #36<Hf3e<DH«*l#o«fc 3 1= 0 ^^r— v 6 
SGHEMttSt±4fc*. »*^^K^v^3 1<DW3e«B 
<i7b< 0 X^r— ^ 6 (TJtaJilr ft L^»*I4. f^B#[Z X T^ffi] 
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£ sn l ft * 5 ic x x t-— v i as * 

[0 0 5 2] H3(i;- *SgJfi«lcfc(t*3tt*T«*ffo 
3 8fZj:y#eo2IU|lfe* <*ft«BI4*i&sMM>1./ 

2 0 0-i/3'o<DBHx?8lo3^a>«ti:y5 4) <tft 

y. /\— 757-3 6lC,fcy«3H*¥&^£»J&vK4o 
[0 0 5 3] ca>BBW*l*»*L/>X3 5lcj=yiB*^ 
7.Kf7^3K0i$^i (c^-eimi4 2) ir 
««LfcflL JE»#£LTM»1*L/>X3 5£ay. 
— \~7 = 7-3 6 * ST CCD*>79 CDtiftS 

^f=«*«-5; 0 " catse— ax^u 3 3rc*y« 

fitted* U 5?-tffi4 2<fc#«MBffi3 2 t<Dft&m<D 

left*, tztTL it&mm *<**i=i«a 00 * 1 & 0 

fcft£ % CCD*/79<kiJ#6tiif**i, 

K^^^3 1 C0S±®4 2(D3fc3£#88®3 2 dfcTf 4 

[0 0 5 4] CO)tZm$L^V WvZf3 1 <D5?±S4 

0<tft£) «fc5f=«»*r4*36<. *<D3HS««<DKl** 
*»C:<fc tj 3H56 Lfc»±ffi 4 2 0)^1/ hfi£ O (BifiSSlC 
[0 0 5 5] T*«fcT;Uhj6*<Dl»«i3.fc 
^X{7M^7K3 10f;i/hfl<i:, *0)»SffilzH 

j«i*asr-ft y , ks^/j^ < ft&ic Lfcj&<i*«<z>B 

HH4Rl::ftoTl*<« *±ffi4 2AM5(S**#BBffi3 2 
<h ^frfc ft o fcSI8-e*<0T»«l*«iB( * *ift < ft £ o 
C*i(4»±ffi4 2 a>Xft«« A<B < . 5?±I4 21^ 

4bA<te*r/iMcft*Ct CCD^S^M^ft < ftof- 

[0 0 5 6] B6fc<fct;iB7ra\ 5i:i*3lt«ftH» 

(JUTiHC: Tsij <tt^5o ^OX^^^fcoi>T^fH3 



[0 0 5 7] »»^n^ K*^3 1 a)H^»«S»-Sfc 
m%^v FTvZf3 1 0>3LtflS4 2 0>*S*frtf]ftig££r 

4o 

[0 0 5 8] Z&tz&blZ^ S 3T?*^T*fl>iBC4i4« 

SJ <kl*5. ) l:ZXf-y5^1t^ 0 S4-C»« 
^ K^^^3 1lDB«*» i ;a^ S5l=j3lvC, s 
4t^t:IWbI^^7 F?yZ?3 1 ttlilftSn^ffl 

<4M (xy0(4d sirflta3i(=j:yjmi-r4. c<Dt 

II*fl!l*«. a&ftfcBttftafrflBttJ:. & 

K*^3 1 <D^r>^U- h£0>ffiHI!Bft$H 

[0 0 5 9] ;^S6t, ±aw>«fc?f=LTaiSLfcM 
ft^^ K^^3 1 0>ttB«ffiEa>ai3^KlcSn3-fr 
. X Y 0 (D#Xf -vSf tif Hilt -CD 

*tttH6ftw-if). etmmzft=!>x y^cdsis®)^ 

» Lr L^AxstBofc^ s 7 icfcix-CBW&^Sfc y it L, 

«^[4. ifaexY0««tt>tMrej:tfBn«i»«fT 

5^ c<d;u— ^S«3K-r4*-CHrSia»l«yiKr. 
[0 0 6 0] ^St^^^lJ^SrtOiiS^liX^Lfr 

4c «»»Ma>jaii(Dfc«>jfea-r-&z»iiBHi4. 

*v K^^/^3 1 <DZ77fSl(ii:M<Df4^0^ffifflLx-D(SLx(C 
iSS^-4o ^fc. cn^I4^£iiLfc{iST:^Z$fi#^>-t± 

*a)**ISB*tt*LrSJSz«i^t>i*«ift*ff 

[006 1 ] wtiTftfiWftft^^WliflR^S&tttt 
i Z fe o r =F Tr^ft L T* th Z> Z t A<# * £ 

*i£o si i (Dmfciz&i^TffifctoiBi&Rtfz 

fc±a#ici4, *o>s 1 2£^t;;*:;u— ^-c. fc-S^^h 
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a<b£*i& 0 

[0 0 6 2] OOVtS13"(?, C<a^7$8SA<^J£Lfc 
«ffl^*<0**^»3BIl«<7)l»yii^*ff 5. S 1 A\Z 

[0063] *fc. /\- K^r* X^E^tv^^ K3 1(D 
*5fcBffi+x^|q]*H(=B*Sft4fc*. BB£*i« 

* £ J&<»l*fcMIiffi* Y^lS30)^F^i8?(D bf ^ L (4fit £ 

^ic< i*»«*<fc«. ::r-lt Y^fincBJHttfcaEfl; 
©»*TaM«tt^;uhY*iia>H*f^»jSL. *<Dtf^ 

tt*fca>fc*^hxBO>B**ttBLfcflL 

&ffi*z.z>ztT'. m»Mi=Y»iai<oTaM8a>tr^^L 

y . I>l^Ttt^il/hY*lKD«S*»-B5*Ci:]6<-C* 

rtY*snc»r*<z>«s y^iskd^ms 

Ofcf^Ly (4. Ly = Lx tan^SSWo 
[0 0 6 4] CCOS 1 40)««f-ex*filJ3J:tfY*iaKD 

*<D&S 1 6T»(DlMMSyii^ S 1 l-Q(T>=Pi$i& 
tm*S 13-1 4 ^^^fZ^r5o C<DS 1 SfCfclf £ 
SI^O^U hg£(4. S 1 4<tS 1 7t*ftofcfJUh 

y. c0>»»-e*;u:7'j ^i/Stfci^Btsci:© 

^Fi*«<DSfl:rt<fifc> X &*iftt^C ^{DJfeL^J: 5lc&gi<D 

aytf«Lfct<Dtfflt^6 0 

[0065] C:t\ S 1 4<tS 1 7-CiraLfcX*lPl 
*5<fctf Y^RKD^aKKOe^^Lx. Ly frttvVO 
=S-)\, h£»£*tf)£^]il£[2] 8 fccfc 13 9 L,#a< 

^ift^-r^o 8 (4. shm^i, hx&ic^iaa^uh 

Y«ilc»)6Lr»y. ^ti-f^^jUHSRlrPBCfcT 

^UhXlEtk f^K Y|ft£*jE*|q]|r«L*ri**J»^lC 

14. c i >««i=Ay . ^««i(4aE±3&<yrz« 



l^fc8/<$ — >fc y . h Y8U0*MIHl\-Cl**** 

f^l4By (Dffl*T?iElli:%f)-e4*¥(cifiU^y^ — > 
£^LTl*4. *fc. T)V b x»&tf^;u h 
Yff&i: <h A^£ # i£l^Tl x &l^i§ la 14 A (DA£ — >bI1|£ 

tfty.. T*»4«a**DSL^o *fc^;uhx*u 

hYl*tt,*#<«#*0)T*tt(DBJH]£i<CCD««* 

T-a>fflBB»»«B<fcyt/|x*<ftorL*5««. -rftfe 
■tb<D««-ctiT**ai4«a**tfei^o 

[0066] ST. *«B*S»-3fcB*BaiLTB* 

fci4co)firixA^«*-c*ofcfr4fc. *<D«a(ic<fe 

L^4x<D*|fiia)«i\-ci^*AM4-«l=BfS"C? 

*i4JE-c4ft-etfcy»4u. £±3&<yiz«^fc^»«[ 

T'fcot*. C 1 *L<f4C 3 MMlW "Cffe 

^uh§B***MLrw«iiaLa[rwti=j:y. 

■■T43&^-W=»«>*wt3b<-c**o fcfcfctf* Si 

4©tmT?C 1 3ZtzltC30)/<5 — >-Ci&-3fct#. BE 

hfitf. h x • b y <k *a* a^ifik 

S17tf©tta-C, tf^«<*<«:*SEft**Lfc6C 
1<D««, H<fc4fc*b**Lfc&C3<D««£:l*3c 

[0 0 6 7] Ctt6<0*B* 7P- -caLfcti©36<B9 

rfc^o s 8 1 tm6<Ds 1 3 a>BB» y iiwc»i6-r 

£o *©««tm**T»*tt«#S8 2-(?fcy % *<D 

t*<Dis»rc^yB8+a>A-Da)fl*fc»iCLr#« 

B(4. ZHSA0!)6*lft (S1 1©«ffl) t?(4fcy» 
<£5te®£lz&$?£ 0 ZOJzotetZlzitmjZTJis b 

**«ya36<&saE^»B3&<»'e»*i*^;uh«*tar 

[0 0 6 8] ZOjlgf^ hfi(4. /c<h^(4. fc^^fSj 

0%gJg<D^:^S<t^^ o ^HJfi^COlg^. $Z>\z1&i£ 
LL^BB"Cfc6 5-2 0%BJSSfflL^fc. 
[006 9] *<0tt. S 8 6fccfctfS 8 7|Cj3L^T** 

B«)ffiB»B» t **B^3^ L r mm L 5 -5>«a<7)ffiJS 
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[0 07 0] ZCTHI7(7)S 2 OlZfcl^T. m±0)<t5 
[0 07 1] C(7>&. S2 2T*3l5a)iWt'fel)S±i 

*. 

[0 0 7 2] 
[0 0 7 3] 

[0 0 7 4] *mBR<Dfaft<D£&Mfe£W<n&*L^& 

[00 7 5] *«na)«9tt:a)fiK««PttKI=i:tt 
C*tl::J:oT»S;h«^;Uh»r:: 

[0 0 7 6] *fc % 4:%n<Dtt»<7>S»M»ttSa)#$ 
[0 0 7 7] 4:«na)tttt:a)S»«i|»SBa)$fi£ 



[0079] *fc. *8H<Dfe{*0«»MBSB0K3: 
[0080] *fc. *«n<D*^a>e»«iiittBa«F$ 

Ll>ffl«l::<*:*U** 2«B<D30^ffil*TB«S»flrr 

[oo8i] *-t^ *mwo>tii&mm0&g:mwLit. ± 
mux^ztzMz^ raut*<* sssic. mm\z^w 

m&&mw:<D-mMBm<DMw&m<Dm&mx&z><> 

CB2] B 1 omM©tft©«3tB"C»4. 
[0 3] Bi05£¥X«t0>tt*CB-Cfe«. 

[0 4] «xno9iiii»«Bd!>ttXSBa)i(tKffia)iiHi» 

[0 5] ^hBt^*Kia)KftSlftwr*B-cft*. 
[0 6] *«wo*!S««ci3it*. ^»$ii^i¥m<ofi^ 

<7>0t?fc&<, 

[0 7] **B«ll=fcMt*. *»«W*Bfl!>«*a)B-C 
[0 8] TaM«a>*xa)/<4i— ^S^hBiMil-^ft 

T»Brr*B-cft*. 

[0 9] **JS«r=*5it«, r^tt0)BttffiBa>sKns- 
[0io] tt^oottftcofiftBc^^iiiB^^-rB-e 

1 : XXf-v 

2 : YXf~y 

3 : f;i/hXXf-v 

4 : f^hYXf-V 

5 : ZXf-y 

6 : 0Xf-V 

7 : »*JU>X& 

9 : CCD*>7 

10: hU^T 

1 1 : mm&m®. 
1 2 : *ftauts 

1 3 : Xf-V3 > h P — ^ 

1 4 : *^f— v K^-T/n 

3 1 : K^V ^ 

3 2 : %¥*BB 

3 3 : t*— A^^U 

3 5 : *M$JU>X 

3 6 : / N — ~? ^ — 
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3 8 : &&Z?<<)1,$ 

3 9 : 

4 1 : 5>^§B 



4 2 : S-t® 
4 3 : 

4 4 : 3 >r ;u 
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[09] 
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S84 
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